Rare disease Background:
Background
Stevens-Johnson syndrome (SJS) and toxic epidermal necrolysis (TEN) are severe, although uncommon, cutaneous reactions that are usually related to the use of medication. They are associated with significant morbidity and mortality. TEN and SJS differ in the proportion of the body surface area involved. SCORTEN is a scoring system used to predict mortality in TEN patients. If the SCORTEN index is 5 or more, the mortality rate is expected to be more than 90%. The pathogenic process of TEN mostly involves apoptosis [1, 2] with some necrosis [3] . Nowadays, considerable progress has been made in the understanding of the pathogenesis of TEN. Its immunological characteristics are similar to graft versus host disease. It is therefore possible to say that TEN is a disorder of cell-mediated immunity [4, 5] .
The clinical benefits of omalizumab against urticaria and asthma have been established in several large clinical trials [6] [7] [8] [9] . The last two decades have provided interesting and conceptually new therapies for allergic asthma and idiopathic urticaria, among them, anti-IgE therapies such as omalizumab have been identified as important treatment options. It has been suggested that mast cells residing in the mucosal membranes like nasal mucosa and mast cells residing in the skin are different in terms of tryptase and chymase content, sensitivity to stimuli, receptor regulation, and cell life span [10, 11] . A better understanding of this process is needed. Here, we report the treatment of a patient with toxic skin necrolysis or TEN, which occurred after one dose of levofloxacin, which was then successfully treated with pulse prednisolone and an anti-IgE monoclonal antibody omalizumab. In this case study, we examined the immunoglobulin (Ig) levels of serum in our patient before and after treated with omalizumab, to explore their relationship with disease activity and the impact of omalizumab therapy on Ig levels. We report here, for the first time, the clinical and laboratory results of a TEN patient who was treated with omalizumab successfully. The study was approved by the ethical committee at Antalya Training and Research Hospital. The patient gave informed consent.
Case Report
A 74-year-old white female patient was diagnosed with pneumonia and hospitalized. Her prior medical history was noteworthy for diabetes mellitus and HCV(+). Upon physical examination, her body temperature was 37.8°C, heart rate was 112 beats/minute, arterial blood pressure was 135/85 mm Hg, and body mass index (BMI) was 35.65 kg/m 2 . Her pupillary light reflex was +/+, +/+ and she was disoriented. Levofloxacin treatment of 750 mg/day was administered. Soon after her first levofloxacin dose (at the sixth hour), erythematous dusky red macules occurred on her extremities and trunk. On the following day, confluent purpuric severe lesions appeared over 85% of her body ( Figure 1A -1C). Then she developed bilateral palpebral edema with hyperemic conjunctivae. Levofloxacin treatment was stopped and clarithromycin 1 gr/day was initiated. Skin assessment found Nikolsky sign was positive. A skin biopsy was performed and revealed complete necrotic epidermis that was detached from the underlying dermis, which was consistent with TEN ( Figure 2 ). A 5 mL fasting venous blood sample was collected in the morning between 7 and 9 am, centrifuged at 4°C for 20 minutes at 3,000 rpm and subsequently stored at -80°C until analysis of ECP and immunoglobulins was performed. The results are reported as means of duplicate measurements. In the necrotic epidermis, necrotic keratinocytes were seen ( Figure 3A 
Results
The patient's biochemical test results on the second day of hospitalization are shown in Table 1 . . ANA and RF were negative and hepatitis C markers were positive. Blister fluid and blood sample were tested at the same time for ECP. We found, interestingly, that the ECP level was 8 times higher in the blister fluid than in the blood sample in the pre-omalizumab period.
As part of treatment, fluid and electrolyte homeostasis and skin lesions were managed. Human albumin and methylprednisolone were added to therapy as a 500 mg pulse therapy for three days. On the fifth day, bullous lesions occurred ( Figure 1C) . Laboratory results are shown in Table 1 .
On the sixth day of treatment, omalizumab 300 mg was given. Laboratory results before and after omalizumab treatment are shown in Table 1 .
Because of the clinical and symptomatic improvement, antibiotic treatment was stopped on the seventh day of treatment. On the seventeenth day of treatment, the patient was discharged from the hospital (Figure 4A-4C ).
Discussion
Patients with epidermal detachment involving <10% of their body surface area are classified as having SJS, whereas patients with >30% of body surface area affected are classified as having TEN. Both disorders are frequently related to adverse drug reactions (e.g., aminopenicillins, tenoxicam, cephalosporins, quinolones, phenobarbital, phenytoin, cotrimoxazole, carbamazepine, valproic acid), but may occasionally occur after infections (e.g., hepatitis, Yersinia, mycoplasma pneumonia, rubella, herpes simplex, herpes zoster, Escherichia coli) or in association with acute graft-versus-host disease [4, 5] . We hypothesized that hepatitis C infection facilitated a drug adverse reaction in our patient and the 8-fold higher ECP level in the blister fluid before omalizumab treatment proved that ECP was related to pathogenesis and the severity of the disease. Higher D-dimer and fibrinogen levels in the active disease period indicated that the coagulation system synchronously was affected as well. This affect has been reported in previous reports [10] [11] [12] [13] . For TEN patients with SCORTEN index of 5 or more, the mortality rate is more than 90% [1] . The SCORTEN index of our patient was calculated as 6. In our patient case, there were several important risk factors; advanced age, HCV positive, diabetes, high BMI, increased serum bicarbonate level, increased heart rate, a major surgical intervention which may have impaired the immune system, and widespread skin lesions.
To our knowledge, this case presents the first case of a TEN patient who was successfully treated with omalizumab; it also is the first documentation of the association between anti-IgE therapy and TEN. Our patient responded to omalizumab treatment on the second day; she had decreased high sensitive CRP, ECP, IgA, IgM, IgG1, IgG2, IgG3, IgG4, IgA, and IgM levels.
Conclusions
Optimal treatment modalities need to be clarified for patient scenarios such the one presented here. As a drug therapy protocol, pulse steroid treatment for three days and omalizumab treatment for one day were successfully administered to our patient. Human albumin was used twice to replace lost fluid and to help restore the serum albumin level in our patient. Our successful treatment with omalizumab and prednisolone suggests that combination therapies may be of value. We would like to state that this is the first case to assess ECP in a TEN patient and to evaluate the protein's relationship with high sensitive CRP, ECP, IgA, IgM, IgG1, IgG2, IgG3, IgG4, and C. We detected a number of significant changes in our case; allergic skin symptoms (erythema and edema) and mucosal symptoms were decreased. We believe that ECP may also have an important role to play in the relationship between TEN and immunologic reactions. Further studies are needed to investigate whether the Th2-mediated inflammation system has a role and an effect of cytokines as markers in TEN.
